The transitional epithelium is one of the specifically differentiated types of the covering epithelium and occurs in only parts of the urinary passage. Its structure, as widely known, may vary considerably according to the repletion of content, i. e, the epithelium may be thickened or stretched. Function of the urinary bladder epithelium may not be restricted in covering and protection, but it may also participate in absorption of some material from urine. The absorptive function of the urinary bladder epithelium was suggested by LENDORF (1901) and GEORG (1934) , and recently ascertained by NEMOTO (193 a, b) with a vast of experiments on the dog's bladder using the ordinary light microscope.
Recent advances of histology and cytology by electron microscopy have revealed many new findings on a variety of epithelial tissue, but the transitional epithelium is left in vague in many aspects of ultrastructural manifestation of its function. The first report on this epithelium using the electron microscope was presented by WAL-KER (1958) as a brief abstract of 71st Annual Session of the American Association of Anatomists. Most recently he reported as a complete paper the ultrastructure of the urinary bladder epithelium of the mouse and refered to a probable ability of ingestion of thorium dioxide which was infused experimentally into the bladder lumen (WALKER 1960) , but he never studied the absorptive function of any organic substance which may be contained normally in the urine.
We tried an experiment of absorption of fatty substance by the bladder epithelium and compared the structure with that of normal untreated animals. Subepithelial blood capillaries are also observed in detail in connexion to the absorptive function.
I. Materials and Methods.
Specimens of urinary bladder mucosa were taken from horse-shoe-bats (Rhinolophus ferrum equinum Nippon) and rabbits (Lepus cuniculus). Some rabbits were catheterized into the bladder, which was emptied and then infused with 15ml of aqueous emulsion of vegetable oil (Fatgen);
and picked up the specimens at 15 and
The specimens were immersed into ice-cold fixative of 1% OsO4 adjusted to pH 7.4 with acetate-veronal buffer, and immediately cut into small pieces less than 1 mm3. Some of the specimens were fixed in CAULFIELD's isotonic osmic solution. Electron microscopically, the transitional epithelium of the urinary bladder of the mammals seems to consist of three layers; the superficial, middle and basal layers ( Fig. 1 ). The middle layer may vary in thickness according to the repletion of urine, localization in the mucosa and to the cutting direction through the specimen.
Real features of cell arrangement are difficult to be determined by observations only on thin sections with the electron microscope. NEMOTO (1953a) showed by light microscopy one case of the epithelium composed of only two layers of epithelial cells. However, we did not encounter such a case; the thinnest epithelium observed were composed of three layers, each of which is a single cell layer. This observation is in a quite agreement with those of WALKER (1960) based on the electron microscopy of the mouse bladder.
The cells of the basal layer are usually darkest in appearance due to the presence of many tiny granules in the cytoplasm (Fig. 1 ). These granules may correspond to the free scattered RNA granules or PALADE particles. This finding is quite agreeable with the report by NEMOTO (1958a) that ribonucleic acid (RNA) is most abundant in the basal cells and decreases gradually towards the outermost row and finally disappears in the superficial cells. Cells of the middle layer are light in appearance but slight variation in density is recognized from cell to cell (Figs. 2 and 3 ).
Overall density of the superficial cell is very widely variable; when the cell contains many vesicles or vacuoles, the cell is usually seen light, but cells with few vesicles are dark. The cytoplasm of the superficial cell contains many dark granules, which are slightly less dense and larger in size than RNA granules and may be considered to be particulate glycogen. NEMOTO (1958a) described that the distribution of glycogen is of reverse relation to that of RNA, and therefore glycogen is rich in Fig. 1 . Survey electron micrograph of the transitional epithelium of a bat urinary bladder which is relatively contracted. The epithelium shows distinct three layers; the superficial (S), middle (M) and basal layers (B). The superficial cell contains many vesicles and vacuoles, some of which enclose granular substance.
The basal cells are dark in appearance and small in size. Cell boundaries between the superficial and middle cells as well as between the adjacent middle cells are very complicatedly folded. The upper right corner shows the M. YAMAGISHI and T. YAMAMOTO:
case of the rabbit bladder as will be described later in detail. In the superficial layer, the cell boundary is considerably folded and often provided with many desmosomes (BIZZOZERO's nodes) (Fig. 7) . In the middle layer, the boundaries are often straight.
In the basal layer of the rabbit epithelium, intercellular boundaries somewhat retract leaving slightly wide intercellular space, to which many complex microvilli are extended ( Figs. 18 and 19 ).
b) The Superficial Layer.
The superficial layer of the transitional epithelium consists of enormously large cells named the superficial cells (Deckzellen). The free surface of the superficial cell is generally smooth and not adorned by microvilli, but incisures of various depth are always observed on the thickened epithelium of a contracted bladder (Figs. 4, 7, 9, 13 and 14) . On the surface of a considerably flattened epithelium, however, the incisures are markedly reduced in number and depth (Figs. 2, 3 and 11). Sometimes the incisures may be ramified in a complex manner and often continuous with vacuoles contained within the cytoplasm. Joint portion between two adjacent superficial cells always dives to some distance from the free epithelial surface (Fig. 7) . Thus the Fig. 3 . Survey picture of the transitional epithelium considerably stretched from a bat urinary bladder. Cell surfaces parallel to the epithelial surface are almost straight, but lateral margins of each cell are dentate or folded. Lamina propria (LP) underlying the epithelium incisures may be divided into two; one of which is related to the intercellular boundary of the superficial cells, but the other is free from it. Both of the incisures may branch. A special layer of apical cytoplasm of the superficial cells was repeatedly noted by light microscopists and called cuticle (EGGELING 1901 , FLEROFF 1936 or crust (TAKAHASHI 1938 , NEMOTO 1953a , which is a superficial dark and homogeneous layer free from the mitochondria. WALKER (1958, 1960) did not refer to this layer in his electron microscopic reports. In the results of our present observations, this layer is sometimes distinct but not always observed.
As shown in Fig. 4 , this layer is composed of many dark granules probably of glycogen and considerable number of vesicles. The cuticular or striated border of the intestinal epithelium is a heap of microvilli (GRANGER and BAKER 1950, DALTON et al. 1951 ), and therefore is quite different in nature from this surface layer of the transitional epithelium.
The fine structure of this layer is remniscent of the crust of secretory cells of the human apocrine sweat gland (KUROSUMI et al. 1959) . It may be suitable to call this layer 'crust' instead of cuticle.
Mitochondria are very scanty in this layer, but it cannot be said that no mitochondrion is contained. When the crust is apparently visible, mitochondria tend to be gathered in multitude at the subjacent cytoplasm (Fig. 4) , but small number of mitochondria may invade into the crust. It is the general tendency that the crust is distinct in epithelia containing relatively few vesicles.
Abundant vesicles or vacuoles were noted by WALKER (1958) as one of the salient features of the superficial cell of the transitional epithelium. They are widely Such huge vacuoles are, of course, visible in light micrographs and described by LENDORF (1901) , GEORG (1934) and TAKAHASHI (1938) . Electron microscopically, vesicles are often continuous with surface incisures and sometimes open to the bladder lumen. The latter is seen like a pocket and corresponds to the caveola intracellularis named by YAMADA (1955) in the gall bladder epithelium.
In the epithelium from the rabbit bladder infused with oil emulsion shows many globular fat situated at the bottom of the caveola or within the vacuole (Figs. 5, 6 and 7). Vesicles with oil droplets are sometimes seen in a deep region of the superficial cell (Fig. 8) , and it may be ascertained from this finding that the oil-containing vesicles are not the cross-cut profiles of the tubular incisures, but the real vesicles which may be derived from the bottom of the incisure through a mechanism known as pinocytosis. Besides this the vacuoles (vesicles) often contain floccular substance, particles or small vesicles, even in the epithelium from untreated animals. Cells of the epithelium of the oil infused bladder contain considerable numbers of fat droplets other than the oil globules contained in vacuoles (Figs. 11 and 17) , but those of untreated rabbits contain no or very few fat droplets. On the contrary, normal bat's epithelium always contains many fat droplets (Fig. 9 ). They are various in form, namely some are round dense homogeneous bodies but others are not homogeneous, containing small round or irregular light areas, some droplets are stellate-shaped ( sebaceous gland (KUROSUMI et al. 1960 ).
In the normal bat's bladder lumen deposits of fatty substance are often seen adhering on the surface of the superficial cells, and sometimes lymphocytes are also seen in the lumen as shown in Fig. 10 . Fatty substance may be called rather normal content of the bladder urine in the bat, though its real genesis is not yet determined. Electron density of the cytoplasmic matrix may vary widely: when the small granules (glycogen) are rich, the cytoplasm becomes darker (Fig. 11) ; while in the cell with few granules, the cytoplasm looks very clear. In such a clear cytoplasm, bundles of delicate filaments are often observed (Fig. 12 ). These filaments are very similar in appearance to the tonofilaments found in the stratified squamous epithelium (SELBY 1955) . It is not certain in strict meaning whether or not the filaments of the transitional epithelium is the same as those in the stratified squamous epithe lium, but we will tentatively call the filaments of this epithelium 'tonfilaments'. The direction of long axes of filament-bundles is not uniform in various cells, but it tends to be parallel to the long axis of the cell (Fig. 9 ). Therefore the filaments are parallel to the cell surface, when the epithelium is somewhat stretched; but the cells of cylindrical form in a contracted bladder, the filaments are perpendicular to the free surface. Near the deep incisure, the filaments are arranged in a horse-shoe shape, encircling about the incisure (Figs. 13 and 14) . Unlikely to those in the stratified squamous epithelium, tonofilaments of bladder epithelial cells are not gathered to attach to the thickened plates of desmosomes (Fig. 15) . Along the border of the superficial cell, complicated foldings of plasma membrane are observed (arrows).
Small GOLGI apparatus (G) are found in the superficial cell. Dark ovoid granules in the bottom of the picture are fat drop- Fig. 12 . A part, of the cytoplasm near the nucleus (n) of a superficial cell of the bat bladder epithelium.
Bottom of incisures (i) are seen at the upper left corner. Round vacuoles or vesicles of various sizes are scattered, the interior of these looks almost empty but not collapsed, and hence they probably contain liquid substance.
Dark granules (g) are considered to be fat. Fine tonofilaments (t) are observed in the center. Slender mitochondria (m) with and 11). Large round vacuoles are not observed in the GOLGI region. Rough surfaced type of the endoplasmic reticulum is absent. Small slender mitochondria with closely packed internal cristae (Fig. 12 ) are randomly scattered, but in some cases they tend to be gathered at the zone subjacent to the superficial crust (Fig. 4) . There is no distinct relationship between the fat droplets and mitochondria or GOLGI apparatus.
The nucleus of the superficial cell is round or elliptical, in the latter case the long axis of the nucleus is parallel to that of the cell body. Relatively large nucleolus with marked nucleolonema is observed (Figs. 10 and 11 ).
The plasma membrane of the superficial cell abutting the adjacent epithelial cells is sometimes strongly folded, forming the so-called interdigitations (Figs. 11  and 13 ). However, this is not marked at the part of the lateral cell boundary near the free surface, where the desmosomes are often observed. The desmosome nearest to the free surface may correspond to the terminal bar. Besides this many desmosomes may appear periodically with short interval in a restricted area of the lateral cell boundary which is just beneath the free surface (Fig. 15) . This occurs in the rabbit bladder epithelium, but not in that of the bat, nor in more basal parts of the cell boundaries even in the rabbit epithelium. Each desmosome consists of two opposed membranes of high density, each of which is further resolved into two parallel Fat droplets are found also in this layer (Fig. 16) . Few of them are contained in vacuoles but most are not covered with membrane.
In bat's epithelium stellate shaped droplets are observed in abundance. Nuclei are sometimes regularly round, but sometimes corrugated. Double nuclaer membrane and many nuclear pores are observed (Fig. 17) . The nucleolus is situated excentrically in most cases, but not attached to the nuclear membrane. The course of the intercellular boundary shows a characteristic tendency, viz., it is almost straight in one direction but strongly folded in the other direction almost perpendicular to the former (Fig. 17) . The straight course of the cell mmebrane always coincides to the direction of the long axis of the cell. In the case that the cells are cylindrical shape oriented their long aixes to the direction perpendicular to the surface indicating a contracted condition of the bladder wall, the straight course of cell boundaries orients up to down (perpendicular to the surface), and the corrugated boundaries are tangential (parallel to the surface), thus the basal surface of the superficial cell is strongly folded (Fig. 1) . On the other hand, cells of the epithelium are flattened like a squamous epithelium, cell boundaries parallel to the epithelial surface are all straight, but the lateral margin of each cell is markedly dentate or folded (Figs. 2 and 3) . The latter apparently manifests the condition in which the bladder mucosa is strongly stretched by high repletion of urine.
d) The Basal Layer.
Epithelial cells of the basal layer are irregularly shaped, but in most cases they are flattened or spindle-shaped (Figs. 18 and 19) . In the bat's epithelium, high density of the cytoplasm of basal cells is remarkable, but in rabbits it is not so distinct.
Even in the latter case the cytoplasm of basal cells characteristically contains numerous small dense granules (Fig. 18) . They are less in size and higher in density than those contained in the superficial or intermediate cells which are thought to be glycogen. Light microscopic evidences that the basal cells are richest in ribonucleic acid (RNA) may suggest that these small dense granules may correspond to the so- called RNA granules (PALADE particles). They are freely scattered but not attached to any membrane as the rough surfaced type of endoplasmic reticulum, which is Small and slender mitochondria are scattered randomly, and seem to be less in number than those in the superficial cells, Small GOLGI apparatus may be found in the juxtanuclear position. It is not different fundamentally from those in other cell types of the epithelium in its ultrastructure.
Pinocytotic vesicles or vacuoles found in the superficial cells and also in the middle cells are almost absent in cells of the basal layer (Figs. 18 and 19 ). Fat droplets are markedly few as compared with in the superficial and middle layers. Tonofilaments are not observed. The nucleus is usually elongated orienting its long axis parallel to the cell axis. Irregular corrugation on the nuclear outline is often observed.
The most characteristic feature of the basal layer is the structure of cell surface. The intercellular adhesion is loosened in this layer, and narrow intercellular space may appear. From the cell surface many microvilli are extended into this intercellular space (Fig. 18) . Not only the microvilli, slender extensions of cytoplasm which are also provided with many microvilli on their surface may extend from the main cell body. Therefore the intercellular boundaries are extremely complicated at the base of the epithelium, and intercellular spaces may pierse through this epithelial zone as very complex channels. This feature is conspicuous in rabbit' s urinary bladder in any conditions of its function, but is not so distinct in the bat's epithelium. In all cases, the basemant membrane covers the epithelium closely abutting the basal plasma membrane of the most basally situated cells (Fig. 20 ).
e) The Lamina Propria.
The connective tissue with abundant blood capillaries underlying the transitional epithelium is the lamina propria. A thin basement membrane borders the lamina and separated from the basal plasma membrane of the most basally situated epithe- (Fig. 20) . Because of such a extreme thinness, the basement membrane was not disclosed by light microscopy (TAKAHASHI 1938 , NEMOTO 1953a but the electron microscope has easily revealed this (WALKER 1958) .
A similar basement membrane surrounds the blood capillary closely underlying the epithelium. It may be convenient to distinguish the two sets of the basement membrane by using the term of 'basement membrane of epithelial side' and 'of capillary side'. The clear space between the basement membrane and the plasma membrane of the epithelial or endothelial cells is narrower in the capillary side than in the epithelial side (Fig. 21 ). There is a space of various width between the basement membranes of both sides, and it may be called 'pericapillary space'. This space is filled with less dense homogeneous matrix which contains a small amount of scattered characteristic to the collagen may be disclosed (Fig. 22) . The cross section of a fibril
The wall of the blood capillary consists of a sheet of the endothelial cells and the basement membrane of capillary side. The endothelial cells are irregularly shaped and overlap on one another like a roofing tile (Fig. 20) . Perinuclear part of the endothelium is thick and bulges up into the lumen, but the other parts attenuate gradually. Small number of microvilli-like projections are extended into the lumen, especially at the junction of a jacent endothelial cells (Fig. 21) . The latter may probably The endothelial cytoplasm thinly spreads out and is penetrated by pores (arrows in Fig. 21 ) which are closed in appearance by a single thin membrane.
A microvillus-like process (ep) extends into the capillary lumen from the point of junction of endothelial cells. Basement membranes are clearly seen on the outside surface of the capillary endothelium and of the basal cells (B) of the epithelium as indicated as Bmc and Bme respectively.
A relatively narrow pericapillary space (P) presents between the basement membranes of both sides, and this space is filled with many collagen fibrils.
In Fig. 22 In places the pores may occasionally occur (Fig. 21) . The diameter of the pore may vary from 800
The cytoplasm of the endothelial cell is darker than that of the epithelial cell of the basal layer, and contains numerous small dark granules probably of RNA type and small vesicles which are known as pinocytotic vesicles concerning the permeability of the blood capillary (PALADE 1953) (Fig. 22) .
Among the bulk of collagenous fibrils, some cellular elements of the connective tissue such as fibroblasts and macrophages are observed in the lamina propria. They are not surrounded by basement membrane, and therefore abut directly the collagen fibrils. This is a useful criterion to distinguish the connective tissue cells from either epithelial or endothelial cells. The macrophages possess more or less pinocytotic vesicles and frequently contain fat droplets which may be phagocytosed (Fig. 20) .
III. Discussion.
Probable function of the transitional epithelium of urinary bladder in absorption of some material from the urine has been suggested by some authors (LENDORF 1901 , MACHT 1918 , GEORG 1934 , CONRADT 1937 . NEMOTO (1953b) studied this function of the urinary bladder epithelium of dogs and some other mammals which were experimentally infused with india ink, milk and olive oil through surgically made fistulae of the ureter. Infused carbon particles or oil droplets were soon absorbed into the bladder epithelium and finally stored in macrophages at the lamina propria or transfered into the blood capillaries.
NEMOTO also showed that fat, india ink and other dyes injected intravenously were stored in macrophages of the lamina propria of the bladder but not transfered into the transitional epithelium.
The result of our experiments evidently verified NEMOTO's argument, electron microscopically.
Namely, experimentally infused oil was apparently ingested in the superficial cells and some of them were transported to the subjacent cell layers. In rabbits, marked increase in fat content of epithelial cells was recognized in experimented animals as compared with untreated normal animals. The bladder of the horse-shoe-bat often contains fatty substance in its lumen, and abundant fat droplets are observed in the epithelial cells of animals in normal condition. It may be logical to conclude from the above results that fatty substance is normally contained in bladder urine, and some of it may be absorbed through the transitional epithelium by its active absorption function. Water and water-soluble electrolyte may also be absorbed actively into the transitional epithelium, because many vesicles with invisible transparent content are observed.
Many invaginations of surface plasma membrane of the superficial cell may be important in absorption mechanism. Experimentally infused fat particles are often situated at the bottom of invaginations (incisures).
It is likely that the plasma membrane at the bottom of an incisure may be pinched off and become a vesicle which contains a fat particle or some other urinary substance. This mechanism is widely known as pinocytosis which has been repeatedly observed in various other cells using cinematographic tracing of cultured cells and electron microscopy (PALADE 1956) . NEMOTO (1953a, b) postulated that mitochondria of bladder epithelial cells may convert into some stainable granules (metachondria), and fat substance or carbon particles ingested from urine may be adsorbed on such granules and transported towards the lamina propria. In contrast to this light microscopic hypothesis, we could find no direct relationship between the mitochondria and fat droplets or pinocytotic vesicles. It may be logically speculated that mitochondria may play a role in energy generation useful for the absorptive function, but no direct participation in absorption was found by electron microscopy. phological evidence of pinocytotic function, the absorbed material must be transported within the intercellular space through the basal layer of the epithelium. It has been evidenced to find some fatty substance in the intercellular space at the basal layer. Slightly wide labyrinthine channels of intercellular space found in the basal layer of the rabbit bladder epithelium may serve a pathway for the absorbed material.
As already described by NEMOTO (1953b) , macrophages in the lamina propria frequently contain fat granules which may be phagocytosed. The present electron microscopy also disclosed this, but disclosure of fatty substance in the capillary lumen did not succeed. Occurrence of pores in the endothelial lining of subepithelial capillaries which was first found in the urinary bladder, however, may indicate a possibility of transfer of absorbed material into the blood stream. It is not certain whether the closing membrane of pores is an illusion concerned with the thickness of the section (geometrical thickness effect of FUJIWARA 1958), or it is a real feature. A pioneer author on ultrastructure of the urinary bladder epithelium, WAL-KER (1958 , 1960 has found multitude of vesicles in the superficial cells and suggested their probable function of pinocytotic absorption. He divided the vesicles into two types, round vesicles and compressed vesicles (WALKER 1960) . He discussed that the round vesicles might be involved in pinocytosis, but the compressed ones might be probably related to a function carrying fluids from the cytoplasm to the cell surface. We also found some flattened vesicles, but no definite distinction could be drawn between the round and compressed ones. In some condition of specimen preparation, round vesicles may be pressed artificially; and moreover distinction of compressed vesicles from GOLGI apparatus and plasma membrane interdigitation may be frequently difficult. WALKER (1960) observed peculiar lamellar bodies (whorls) in cells of the middle layer, but no corresponding feature was observed in bat and rabbit bladder epithelia. A peculiar complicated figure of the cell boundaries in the transitional epithelium may be related in part to the remarkable change of cell outlines concerning the stretching and contraction of the mucosa due to the repletion and discharge of urine.
Markedly developed desmosomes at the lateral boundaries of superficial cells may serve a useful resistance against strong stretching.
The basal cell margin of the superficial cells and every intercellular boundary in the middle layer may be capable to be folded (interdigitation), butt straight course of intercellular boundaries is simultaneously observed. Generally speaking, the direction of folded and straight courses of cell membranes is rectangular to each other. The directions of straight course are parallel to the surface when the epithelium is stretched and flattened; whereas it orients perpendicular to the surface, when the epithelium is thickened. Therefore, the folded curse of plasma membrane or interdigitation may be reasonably ascribed to the cell membrane reserve for strong stretching caused by retention of urine.
Strong complexity of cell surface of the basal cells may be correlated in part to configuration of cells owing to thickness-change of the epithelium, but on the other hand it may serve an effective channel for absorbed material migrating towards the subepithelial capillaries.
The presence of tonofilaments was already noted by WALKER (1960) . They are abundantly found in the superfical cells but not detected in the basal cells. The desmosomes are also absent or very few in the basal layer. It is a marked difference from the stratified squamous epithelium that the tonofilaments are not attached to the desmosome, which may be reasonably adapted to strong flexibility of cellular form. Total amount of tonofilaments is smaller than that in the stratified squamous epithelium such as the epidermis.
IV. Summary.
The transitional epithelium and the subjacent lamina propria of the urinary bladders of horse-shoe-bats (Rhinolophus ferrum equinum Nippon) and rabbits (Lepus cuniculus) were observed with the electron microscope.
The epithelium consists of three layers, i.e., the superficial, middle anp basal layers. No microvilli are provided on the free surface of the superficial cells, but many incisures of various depth are observed. In stretched condition of the bladder wall, these incisures are markedly reduced in number and depth. A special layer of apical cytoplasm which contains many small dark granules probably of glycogen and a considerable number of vesicles are occasionally observed in the uppermost part of the superficial cell. This layer corresponds to the crust konwn by light microscopy, and many mitochondria are gathered in a zone just beneath this layer. Many vesicles and vacuoles are characteristically found in the superficial cells, the contents of these are either empty clear or filled with various granular or vesicular particles.
According to an experiment that oil emulsion is infused into rabbit bladders, it was proved that vesicles or vacuoles of the superficial cell are capable to engulf the fatty substance contained in urine by a mechanism of the pinocytosis. Water and watersoluble electrolytes may also be absorbed into the epithelium by a similar mechanism.
In the cytoplasmic matrix of the superficial cell many bundles of tonofilaments are observed.
In cells of the middle layer, pinocytotic vesicles and fat droplets are also observed, but there is a tendency that they are preferentially gathered at the region just beneath the superficial layer; and none of them are observed in the basal cells. Thus it seems likely that the fat and other ingested substance may be released into the narrow intercellular space at the level of the middle layer, and may pass through the basal layer by the way of intercellular channels. The basal cells are often dark in appearance and contain many small dark granules which are probably identical to the free RNA granules.
Periodically arranged desmosomes in short intervals are seen in the lateral cell boundaries of the superficial layer of the rabbit epithelium. These are thought to produce a useful resistance against stretching. A peculiar complicated folding of plasma membranes at the intercellular boundaries may be related to the remarkable change of cell outlines concerning the stretching and contraction of the bladder wall.
A thin basement membrane borders the epithelium from the underlying lamina propria. The wall of the subepithelial capillary consists of thinly flattened cytoplasm of the endothelium and the basement membrane outside it. Occasional pores are observed through the thin film of endothelial cytoplasm and may be probably related to the transfer of substances absorbed from the bladder lumen.
